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auroral arch, with several small needles. Maximum brilliancy 
about midnight, when the display extended to about 35O alti- 
tude and 140O azimuth. 

Fort Buford, Dak.: an aurora was observed 10.25 p. m., 
28th, consisting of an irregular arch of a pale color extending 
to about altitude 15O, azimuth 75O. The arch rose gradually 
higher, and a second and brighter arch formed at  11.0s p. m. 
The arch first obserred had now attained about altitude 25O, 
and extended to about SOo azimuth ; the second arch was in 
about t h e  same position that the first arch occupied when first 
observed. Both arches mere nom well-defined, also tho dark 
segment. A few streamers of a reddish tinge appeared at  the 
extreme points of the arches. The maximum brilliancy oc- 
curred between 12.52 a. m. and 1.20 a. 111.) March 1st. The 
arches united between 1 a. m. and 1.20 a. m., the lower merg- 
ing into the upper, which then changed to a straw color. The 
dark segment contiuued well-defined. Between 1.40 a. m. and 
2 a. m. the arch became diffused and appeared like a bauk of 
smokesor fog slightly illuminated ; the dark segment having 
disappeared. 

Auroras were observed during the 'mouth a.s follows: ls t ,  
Egg Harbor City, N. J. 2d, Provincetown, M a w  3d, Poplar 
River, ,Mont., aud Egg Harbor City, N. J. 5th, Saint Vincent., 
Minn. 7th, Angelic&, N. Y. 15th and lGth, Angola, Iiicl. 
17th, Poplar River, Mont. 19tb, Leech Farm, Dak. 22d, 
Leech Farm, Dak.; Saint Vincent, Minn.; Poplar River, 

At 2.30 a. m. the aurora had disappeared. 

Mont. 26th Leech Farm, Dak. ; Saint Vincent, Minn. r Pop- 
lar River, lkont. 27th, Leech Farm, Dak. 28th, Kimball 
and Leech Farm, Dak. ; Saint Vincent, Mion. ; Alma, Calumet, 
and Sand Beach, Rfich. 

Thunder-storms were reported during the month, by states 
and territories, as follows : 1st and 2d, 1 ; 5th, 1 ; 7th, 2; 8tl1, 
1 ;  9th, 2;  12th and 13t.h, 1; 15th, 7; 16th, 12; 17th, 9;  18th, 
10; 10th, 3; 224 1; 2Gth, 3; 28th, 1. Noue mere reported on 
the 3d, 4th, Gth, loth, I l t h ,  14th, 20th, 21st, 23d to 25th, aud 
25th. They mere reported in the greatest number of states 
and territories, twelve, on the 16th; in ten on the 18th; and 
in nine on tho 17th. During this three-day period of their 
greatest frequency the thunder-storms were con0ned princi- 
pally to the central and south-central states. 

Thunder-storms were reported in the several states and ter- 
ritories, by days, as follows : Ala., 3 ; Dak., 1 ; Ga., 4 ; Ill., 1 ; 
Iud.,B; Iowa, 1 ;  Hans., 2 ;  Ky., 3; La., 2 ;  Me., Md., and 
Mass., 1 ;  Miss. and Mo., 4; Nev. and N. Mex., 1; N. C., 3 ;  
Ohio, 1; Tenn., 7; Tcx., 4;  Va., 2 ;  Wash., 1; W. Va., 2; 
Wis., 1. In Ariz., Ark., Cal., Colo., Coun., D. C., Fla., Idaho, 
Ind. Ter., Mich., Minn., Mont., Nebr., N. H.. N. J., N. Y., 
Oregon, Pa.,'It. I., S. C., Utah, and Wyo. no thunder-storms 
were reported. They were reported on the greatest number of 
days, 7, in Tennessee; in Georgia, Mississippi, and Missouri 
on 4; and in Alabama, Kentucky, and North Carolina on 3. 
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tion and rapidly nearing the earth. I u  a few moments i t  ex 
ploded, separating into t h e e  fragments, olie going northward 
oue westward, and the third nwthwestm?rd. A stream of fire 
and smoke was observed after the explosion.-Atlantic Review 

Newburgh, N. Y.: a large meteor fell O u  a farm in Orange 
county on the 7th. It was very brilliant, and in color yellow 
tinged with green. It broke into many small pieces, and the 
snow, coveriug about ail acre, was foulid perforated, as with 
gravel stones.-The (Nashville, Tenn.) Dnily Anicrican, Feb .  
12th. 

Ellicott City, Howard Co., Md. : a bri!liant, luminous, cylin- 
drical body passed over this place the night of the 15th, seem- 
ingly not more than several hundred feet above the earth, and, 
forming a curve, appeared to desceud the  grouud about 21 
mile from the village. Its course was IU a northwesterly di- 
rection, and during the several secouds i t  was visible the 
Viciuity was lighted as by an electric Iight.-The (Baltimore) 
dun, Peb. 16th. 

Ljmona, Hillsborough Co., Fla. : 8 large meteor passed from 
the meridian toward the southeast a t  10.3op m.: 16th. A few 
minutes after, and near the point w h e r e t h  oiie disappeared, 
another, having the appearance of burnlllg sulphur, with fall- 
Ing sparks of red, white, and green colors, was seen crossing 
the southeru sky tomar& tlie west. Some seconds lator two 
other meteors started, from the place ofthe last-mentioned, and 
moved southeasterly.-Reported by Mrs. 8. E. Mead. 

NoTE.-The meteor noted in January, 1889, REVIEW, for 
Rio Graude, N. J., was observed February 12, 1589. 

Mirage mere reported as follows : Woonsocket, Dak., 7th, 
23d. Haniptou, Iowa, 15th. Yuma, Ari?.: a mirage ma8 ob- 
Served in the sontheast j u s t  before sumSe on the 6th; dis- 
tant mountains below the horizon were Seeu with inverted 
Images above. A mirage was also observed in the southe:ist 
on the 7th.-Report of Signal Service observer. 

Colegrove, Los Angeles Co., Cal.: Sen Nicholas Island, 
Situated about seventy-five miles south~vest of this place, and 
ordinarily hidden from view, WAS visible the afternoons of the 
loth,  l l t h ,  27th, and 28th.-Report of voluntary observer. 

Dodge City, Kans.: a very severe Sand storm prevailed 
during the day of the 4th. The wind attained a maximum 
velocity of 5fty-oight miles per hour a t  2.15 1). rn., blowiug 
down chimriejs and out-houses.-Report Of Signal Service ob- 
8Wver. Yuma, Ariz. : a violeut sand Storm prevailed during 
the afternoou of the 14th ; masiinum velo$Y Of miud forty-six 
miles per hour.-Repoyt of Signal 8 e ~ v m '  observer. Sand 

MIRAQE. 

SAND STORMS. 

stortus also occurred at  Fort Bowie, Ariz., 13th, and Willcox, 
Ariz., 14th and 15th. 

Haverford College Observatoe, Pa. (observed by Mr. H. V. 
Oummere) : 

SUN SPOTS. 

Date. 
Fubruary. 

1889. 

I, IO n. in . . , 
7 ,  IOU. m ... 
9, I I  n. ni .., 
la, IO a. rn . . , 
13, 11 a. in . ., 
14, I 1  a. 111 ... 
2 0 , 1 1 n . m . . .  
21, r a m  ..... 
a5, IO n. m ... 
a6, I I  a. m ... 

Mr. Jo 

0 4 0  0 0 0 
0 '  0 ,  0 0 0 
0 0 0 0 0  O I 0  1 :y; I I4 

1 8  

4 i  4 

Definition good; count of fnc- 

Definition good. 
Doflnition vcry good. 
Dufinition good. 
Dofinition Rood. 

ulm stopped by clouds. 

u W. James, Riley, McHenry Co., 111. : the only 
ones seen mere two small spots, lialf way from east edge to 
sun's moridiau, 011 the 2d; these had vanished by the 5th; 
arid a group of six small spots, two days west of meridiau, on 
the 28th. Mr. H. D. Oowey, North Lowisburgh, Champaign 
Co., Ohio : sun-spots mere observed on the 1st and 23th. 

VERIFICATIONS. 
Owing to an iuterruption of work,'due to a change in the 

location of this office, the percentages of the official indica- 
tiou5' of tho Signal Service for February, 1S89, were not com- 
pleted i u  time to be published iu this issue of' the REVIEW. 
They will be published in the nest number. 
Percentages of local verifications of weather and  temperature signals as report- 

ed by directors qf tire various State Weather Services for February, 1889. 

States. 

. . . . . . .  
I- 

_-_' 

....................... ................. 76.6 I 92.7 
Lndinnn ...... .................. 76.0 . 80.0 
Knnsna ............. gg.8 . 72.5 

81.0 I 83.5 
84.5 : 77.8 

9.0 85.0 .............. .................... ................ 

Lllinois 

....................... 87.0 1 86.0 
Nebrnslca.. 

- - 

STATE WEATHER SERVICES. 

[ P'etnperatiire i n  degrees Fa?mnheit;  precipitation, including melted miow, i n  inches and Icundredths.] 

The following extractsare republished from reports for February, 1889, of the directors of the va,rious state weather services : 
A L L A B U .  

The month has been colder than usual in all portions of the state, and the 
average temperature was 2.9 below the normal. The coldest day was the 
7th, and the warmest period \vas the 16th and 17th. Thy! m r r n  wave crossed 
the northern part of the state on the 16th and felt in south Alabama on 
the 17th. The close of the month moderated sufficiently to cause the buds of 
fruit trees to open rapidly. 

There was a deficiency of rain at, a majoril of the stations and the average 
Precipitation was 0.5 below the normal. d i e  fall of fjn0w that occurred on 
the 21st W&R large for this climate, but on Bccount of the shallow depth, 2 
ln:!es, it  remained on the ground only a few hours. 

l h e  weather has been generally favorable fqr farming operations, and.the 
have made satisfactory progress in placlng the seed 111 the ground. 

Summa? y. 
Ttmperature.-Monthly mean, 46.8; hi hest monthly mean, 60.6, at Tusca- 

loose; lowest monthly mean, 89.8, st Vrfley Head; maximum, 80, at Mont- 
pmery ,  17th; minimum, 7, at Valley Head, 7th; range for state, 78; greatest 
Owl monthly range, 62 a t  Motes; least local monthly range, 41 at Mobile. 

Aecipitation.-Average for the state, 4.29; greatest, 7.14, a t  Valley Head; 

Wind.-Prevailing direction, northest.-I? H. Hell, Signal Corps, Au- 
leaat, 2.00, at Qreensborough. 

burn, director. 
ARKANSAS. 
Summary. 

2'enzperature.-Monthly mean, 48.1; hi hest monthly mean, 49.9, at  Tex- 
arkana; lowest monthly mean, 86.7, at Lead Hill; maximum, 85, at Tex- 
arkana, 16th; minimum, 4, at Eureka S rin 6th; range for state, 81; 
greatest local monthly range, 72, a t  Eure i a  f i r i n g ;  least local monthly 
ran e, 88, at Dallas. 

f%cipztation.-Average for the state, 2.55; greatest, 6.80, at El .  Dorado; 
leaat, 1.02, at Heber.-Bof. John C. .Brantier, Littlc Rock, director; W. 0. 
Simons, Sergeant, Signal Corps, asswtaiit. 

ILLINOIS. 
Temperature.-Mean of tho northern division, 20; of the central division, 

26; of the southern division, 81: maximum for northern division, 84, a t  


